Identification of the downstream targets of SIM1 and ARNT2, a pair of transcription factors essential for neuroendocrine cell differentiation.
SIM1 and ARNT2 are two basic helix-loop-helix/PAS (Per-Arnt-Sim) transcription factors that control the differentiation of neuroendocrine lineages in the mouse hypothalamus. Heterozygous Sim1 mice also develop early onset obesity, possibly due to hypodevelopment of the hypothalamus. Although SIM1 and ARNT2 form heterodimers to direct the same molecular pathway, knowledge of this pathway is limited. To facilitate the identification of their downstream genes, we combined an inducible gene expression system in a neuronal cell line with microarray analysis to screen for their transcriptional targets. This method identified 268 potential target genes of SIM1/ARNT2 that displayed >1.7-fold induced expression. 15 of these genes were subjected to Northern analysis, and a high percentage of them were confirmed to be up-regulated. In vivo, several of these genes showed neuroendocrine hypothalamic expression correlating with that of Sim1. Furthermore, we found that expression of two of these potential targets, the Jak2 and thyroid hormone receptor beta2 genes, was lost in the neuroendocrine hypothalamus of the Sim1 mutant. The expression and predicted functions of many of these genes provide new insight into both the Sim1/Arnt2 action in neuroendocrine hypothalamus development and the molecular basis for the Sim1 haplo-insufficient obesity phenotype.